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o Goal of hadronic physics at intermediate energies

- Describe the structure of the nucleon in terms of its
fundamental constituents.

e Extended experimental program at CEBAF to study the

electromagnetic structure of the hadronic current

- Elastic form factors of the Nucleon eN — eN

- Resonance transition form factors eN — eN*,eA*

e Axial structure of hadronic current of similar importance

- Independent information about nucleon structure
- Test QCD meotivated models, QCD lattice calcula-

tions
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Figure 3: Frocesses contributing to Ar production off the nucleon’



: l E i ¥ L
12.8 —
100 —
o 78
- -
-
2 :
30 —
235 —
0.0 “

- M =12 GeVA
12.5 4 A ~]

M‘F‘ 1.1 GeV -

10.0 . —
H‘-I.O GeV

7.5

a(ub)

lllillllIIIIIIIIITIIIIII'II

—re ]

- M,=0.8 GeV-

5.0 —
2.5 |
0.0 L ! 4 Ha L | ]
1.2 1.3 1.4 5 1.6



25

<0

ubarn

. I I 1 1

OF S\J Data

]Iiil—lll.l

Yv P ———> A++ T

Q° = 0.45 GeV?




Projected Results for CLAS Experiment

e Cross section and Event generator

- Gauge invariant formalism of Stichel and Scholz
- Form factor parametrization with G4 = (1 + Q*/M2)~™.

e Experimental Method

- Detect €', p, # in CLAS

- Identify ep — ¢/ AT+~ using missing mass method

e Analysis Method
- Identify A*+ in invariant mass distribution of pr+
- Separate A*+r— from A%+ and (pr¥ 7 )ps in fit to
Dalitz density distributions (tested in trial analysis)
- Test 7~ angular distribution for different cuts on
Wmes and pmes ' |

- Identify ’contact’ term in angular distribution {s-wave
\

e Statistics and Systematic Error on (G4)2

33
- Statistics: 0.5% - 5% (high Q?) x-; (3- IO) j0” “em-T sec”!
- Acceptance: 3% - 5%, Analysis: 2% - 5%

— Total estimated error in Gﬁ: 2.2% to 7%.



 CLAs _
- SDR Event Reconstivction



N (counts) ‘

Ez fGeV | 15LQ 3R , W 1.4 Lty

Reconstructed missing mass to p and =*

: X/ndf 7133 7 83 N ARRAN RARSS RARAE RAAAS RARES LALEE LEARRS LAREE LARMS RS
i Conatant 8217 & 2.308 Easo | |
[ Mean 0.1952E-01 £  0.8236E-04 3 | ]
[ Sigma 0996502+  O.B147ED4 8 | |
” = 1 ,
i 300 [- * }t N
N 250 |- — W N
i i + eneraled events ]
i 200 [ * * -
[ 180 |- + ]
[ [ * _ x ”
” 100 |- + -
“. f H N .,
I , | A L] $é ]
: ", .. N\ # ]
[ P,b W R R o N rﬁﬁmﬁ' N Bl .

0 0008 001 0015 002 0.025 0.03 0035 004 0.045 0 005 01 045 02 025 03 035 04 043
zw_.i (GeV? : P,-in C.M. (GaV)




4000 1 I T T T T |

- Q%=1.5 (GeV/c)?

3000

" Counts
2000

1000

[ 89% aF*: 12% A% 29% Pps

I. I“ I-
 W=1.4 GeV

0 ‘
1.2 1.3 I 1.5
2 -y
MG GeV
Parameter Input value Fitted value
' P 30000 30218 + 625
Qae 6000 9720 £ 558
15000 15525 + 1018

ap,



Q =15GeV**2% W=14GeV

2e+4 A" T
g 8 :
Counts | ¢ 5 ? 9
q* ;

| led [ i
Hmrsﬁac? ____________

.-"'"-- -'-“' ’..'-F..'-’ I ﬁu
= '—=n=-::"_*—_r__‘__'-'-

0
e+3.gg 0.0 0.10
q* (GeV/e)




U \MDarmn)

26

20

15

i0

Projected Errors for CLAS Experiment

Q% = 0.45 GeV? : —

1.3

b

= 4

W = 1.38 GeV, AW = 0.02 CeV
Q* = 0.45 GeV? AQ% = 0.1 GeV?

$$m$$$*%*$$$$$$$$$m

-y




#A®D 1°0 = by’ ~>ou ¢l =,>

5 APD 200 = MV APD 981 = M .

....__..._-.._.-...

juswtaedxy Sy J0] ~1oddq perosfoad

0’0

10

20

€0

b'o

g0

(uxeqr?)  goop/op

00

g0

01

g1

0e

52

0e

(ureqr) o



S0 0 g0~ 1- 0000
. T T T T — r T T ) — ] T T T — T T T L i
= ~ —{ 9800
i ] 3
.
e — o900 =&
” ” m Q
— s_\..i ¢L0'0 m m
i g
0010 L ‘ i
i 1 . - TR = — g0
- MOV ~ET =K | gorg I 2 2 ]
[ WO Z0 =07 0 m b o e v d X “
i 1 L1 _ 1.t 3 _ | S _ [ B | ) ] O@ﬁ.o ) 1 1 (] .. _ 1 1 1 1 _ ] ] 1 1 _ ] 1 O_m

juswrredxy SVI) J0j ~1oaxy pejoslodg



G"(Q%)/G,*(0)

Projected Errors for CLAS Experiment

1.0 ] ) 1 1} 1 1 Y [1 'I' » i b ) ]
_ | P.- < 75 MeV/c - i
0.8 — W < 1.36 GeV —
06'_ ' -
. I ‘§ . . ]
n <:[> .
B o .
i &_ -
D
0.4 — ) ]
5 —(§q'> -
_ ‘Q(:I-}é i
| ¥ é@ .
5 <§ 5 < .
0.2 — 3 5 ]
| - ¢ 3
] I ! i 1 ) | ] 1 ' L I r-
0-0 1 ' 1 1
0 2 3



CONCLUSIONS

e Cross section measurements of ep — e’ AT+~ near threshold

allow determination of the axial vector transition form factor
Gya

- data on ep — e’A**+x~ of unprecedented quality
- high statistics — measurement close to threshold where
axial vector contribution dominates the cross section

- large range in Q?
e Opens a window for new physics to be explored at CEBAF

e Tests of Chiral Perturbation Theory at low Q3

Beam time request

Target Energy time comment

Hygas E =1.6 GeV 150 hrs  parallel to N* program
Hs gas E = 2.4 GeV 250 hrs  parallel to N* program
Hs gas E = 4.0 GeV 800 hrs  parallel to N* program

empty 1.6, 2.4,4.0 GeV 72 hrs new beam time




